Ionizing Radiation Blocks Hair Cell Regeneration in Zebrafish Lateral Line Neuromasts by Preventing Wnt Signaling.
Loss of hair cells occurs after radiotherapy, which is a major treatment modality for head and neck cancers. In the lateral line neuromasts of zebrafish, hair cells regenerate rapidly from supporting cells after damage from ototoxins. To investigate hair cell regeneration after radiation damage, zebrafish larvae were exposed to radiation, and hair cells were counted and cell proliferation was detected in neuromasts. After irradiation exposure, cell proliferation was inhibited in neuromasts and the number of supporting cells remained stable. There was a gradual loss of hair cells in lateral line neuromasts, which was not followed by regeneration. An activator of Wnt signaling (1-azakenpaullone) promoted robust regeneration of hair cells in irradiated neuromasts. By the quantitative real-time PCR and immunofluorescence, dkk2, an inhibitory Wnt ligand, was identified upregulated in irradiated neuromasts. Accelerating the death process of irradiated hair cells by treatment with neomycin also restored the regenerative capacity of neuromasts. However, a proportion of the new hair cells died within several days after forced regeneration and baseline activity of proliferation in supporting cells remained unimproved. In conclusion, these findings suggested that radiation suppressed hair cell regeneration in zebrafish lateral line neuromasts through inhibition of Wnt signaling in supporting cells possibly by secreting anti-proliferation factors like dkk2. Maintaining a healthy supporting cell pool is vital for regeneration of hair cells.